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(57)Abstract: 

PROBLEM TO BE SOLVED: To ptovide an expanding method 
of a long bibe ui which the fiiction resistance is smalLAe 
energy efFiaency is high, and the dimensional accuracy is 
exceUent in expanding the long steel tube 
SOLUTION; An expansion mandrel 20 is passed from one 
openmg end of a long steel tube 26. a pluraUty of mandrel rollers 
/-J, ^ J . . . provided on an outer circumferential surface of an 
expansion mandrel body 25 are pressed against an inner wall 
surface of the long tube 26 so as to be expanded outwardly in the 
radial direcuon while the expansion mandrel 20 is rotated in an 
advancmg manner. 
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* NOTICES ♦ 

«««9"B caused by tha use of this translation. 

prlctf;^"^ «>»P"ter. So the translauon .ay not reflect the original 
2 •♦•* shows the word which can not be translated 
3.1n the drawings, any words are not translated. 
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* NOTICES * 

lTh.^cu:„enthasbe«. translated by ..^^^^ 

1 JIVJ**"" '^''^ not be translated 

3.1n the drawmgs. any words are not translaS 

^ =- . 

g^'*^^«scriptiS^rBr^T^iS55j;j ' ^ ' 

spool by steel materials "^«iarei ana suitaoic it for this invention to expand the lona 

[0002] ^ 

•xpandtag th, internal smO^cSV^I^S^^'V^'f'^ ''. (""'""g Md 

of the international publ^praSS WoK?-f^^i°rx? "^ff,*^'^" F«rtbcnnore. the thing 
expanded through ^ '^5^ 98/00626 tends to be similarly 

n:port tends to mf£ s^Tf^o^f£iS^^°t^J^^ P'P«. the Aing of this offidal 

*^ P^^P^^'y side1:?L''^Sn i'aJiS"' ^ 
dTaSSL!t:fnl^JS°^i^^^ 

is large. ;nd a mSdJS SsSt m^vTsmS K^™"' "^'^ spool and a mandrel 

slow. smoothly, but there is a problem that manipulation speed is 

mSe^7ig?*S ^"5°°^' f-<=« °f a long spool and a 

expansion forWa te^ sS' 1k!^ ""Pr^sed to a mandrel is not fuUy transmitted as 
in 'order to re^°L bSii fS^^SS ^^^t?!"" ^ "^^y efficiency. Furthermore, 
resistance, without a mandrel movb^SSfit^?^!J'^.*'"^ 

outer diameter of the expanded KSsnoi S '^"^'^ the problem that the 
manipulation asymmetr^ aris« TAK.SoTiS^^-^"'? * phenomenon or 

[0007] The technical nrohrem Jkj^k i» ® ^ , fticbonal resistance. 

spools. suchlfsSatr S ^tffif £^2^1' ^ 'Z'^°'' ^^^^ ^P^*n8 long 
resistance of a lone sdooI and a maS™f^ the expansion speed, moreover, makes frictiSnal 
is to offer the i^KcAnfoue^^^^^^ the ener^.efficiency by manipuhSn, and 

c^ansionetc. do'es - havt Kpl^J.-JS^™ 

wx:Idm^ i» juried omw the SWrflS^f^fSf .^^^^^^^ «pan.ion roUcr wlTich a pressure 

an abbreviation tube length of S^lon^Sl i^S^^ S^rfnh^i^^' '""^ '° orientation of 

[0009] According to the expansion mandrel of this invention which has the above-mentioned 

h«p://www4.ipd,.jpo-miti,go..ip/cgi-bin/tran_web_cgi_ejje ,,,,,,2000 
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w^ffiS.SJr^ErX"A"iS£^^^ of 'ong spool 

formed in the perip^™o"a maS^,^^^.*A'°°« spool by steel materials, wdiT 
orientation of HbSiaSn Lte i^??,"^?,?^,;^^ »>/ mips m rottits in Se 

imcmal surface of >>bS^^lSZTl^^tht'^'^^P^''''' ""^^ 
the internal surface of a long spSl aSd an JlSo^^r!?^' 'T'^"^ between 
an expansion mandrel can movVjmSSJJ b?^S mo^e^L^I'^ T ^^"^ 
manipulation speed can be sathered and a/p^^^^ resistance m the msidc of a loijg spool, 
of an expansioA^diel bfSj^d^^ w^S^Tl^Il^lS' '^'^'^ the for^arSfor^:* 

pi^sj:?o?o?»g«^^ 

JSi^it^ hoop 

£^.aseip^dSS?^2dX-SiS-.^^^ 

long spool gradSS^a bSeS f« Po*°» " » 

fiSnsion K in eS^ftfSt " '?lf;S StSS.T.'^ more aboye^entioned diameter 

[0013] And It IS prepared at the nose of cam of the plunffer which can raMte r th,t • f 

»pool by Xaoce ^Son oT> ota»^ S^l^ttjt' 'T' "^T^ iiniJe of a long 

rolling of this plunger n^Z,^„»«„J!^ 

bi^SirS^l'llSS «f^^ "^^^^ implementation of this invention is 

http://www4.ipdl.jpo.miti.go.jp/cgi.bin/tran_web_cgi_eije ,9;o9/2000 
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Sn.iL2.^ Pnssure welding 14 carried out to eacfa 21ft.2u «f .v- 

maxo&nie 25 «t the internal surface of the loattjuool taH^^ '''ove.meatiOQed maadrel 

f « P«formed so that it may be SSS^ " constituted so that and time rolling may 

tmie in one <iiBmcta^^oaro£^Z^T^\i^^1^^^'^'' 23 is arfanged at a 
each periphery of 5th •^•^2?;^^S --iS'to f^^^ 

onentation of a tube length of a l^ng spool V^e it m-lL^ ^ ■ '° 
inclm«l a little, advance (Ac oriaKSf O of SSi" on^tation to which it 
spiral hand of cut (the oricntationof*°"» m of thVmJS^ above-mentioned plunger 24 and the 
orientation of D) coSSin are mSLZSl.^^^JT^'' rotational (the 
is an opposite 'OiBcdrnT^d^Z^f^^^f^W'^^"^'^ orientation of B 

ffl ^iShed '-^SJSfour di^netcr expansion 

2r,d M.* 21b «d 21d JfW^-^'^^l^riS^^^ 23^hed in 

shifts to a circumferencial direSon 45 ^S^dui^lIi^^J^li^^ ! ^le, respectively 
pressure welding of each <h^na^ c^M!S^i?fL ,1 f^^^^V established m it And the 

the above-SmSS^ Fo^S^l- ™ ^ expansion mandrel shown in 
the circumfercnS dSn b^**^b Sf S^a^ 

LTaJidSiSSi^o* Vf SrSSr^ "^r* -,^s5l?fo™ed so that 
position of a leftSge Wd a draS SSSf^ ""^ ''^ ^ attachment 

of the edge in Ae^wS^f A^ri^A. T^''' " " PJ«P"«» «o that the attachment position 
from tKSlOTeStiof of 4*^^^ «i» ««y becomVoS s"de 

expansion iSlleSI? ''•^e m the direction of counterclockwise about other diameter 

S?20"SSiiL2Sk?reJS'^^^^^ steel materials using the expansion 

hydraulic cyHnder^AeS^SfS'm^^^pl^^^^ °" 
.Uu«rate this expansion mandrel 20 as stoS^ HSSSfn?! ttdTe 

foUowTng •••• iS^lontt s^Tfi i^^"* surface by which the diameter of the 
to the mrthod oflTe out;^£;'?;C: ^^A"? ^ of the fraction can extend 

the four diameter cko^S^ SuSS fomS k £e 5?d o?S?4T°J? ^^Sf^"^' 
mandrel 20 is camel out to the Z^l^bfl^itt^^t^ZZlLif' 

http7/www4ipdljpo-miti.go.jp/cgi-bin/tran.web_cgi_cije ig/Q^/^ooo 
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diameter of the lone sdooI 26 *^^.«^-J ^ a^»ce by which thT 

method of the oSSeK oriStSSJ'&Sih '^■^^ «" ««"^ Stiie 

Je gestalt of this operadon is m?ifto aS« .-,^5? io^^^ »«<lreJ 20 of 

arcuJar cross section with which the diam^Jw^fl-fS '''"S «P<» 26 of a 

the bore wiU become almoj eSSd to 5^* ^ «P*»*1«* ^ obSaed and 

expansion rollers fomedSTsff Jj* P** cironnscribed to four diamctw 

2?'SLS''i;S^5* --^ b.21?r«^^ «P««io« ""ers 23 and 

multi-stage story by - h*5i 1 Se S»/ gradualS^overT 

since it is what moves foi^Srfthile ^^SSf a." ^* '^^'5' rolleis 23 and 23 - 

mteraal surface of thi loiT^ 26 ^dS^i^^^^ "^""^ ?^ '""S spool 26 the 
«^onJresistan<.b''^^^ 

SS5a&'e'2?of^'S£oSS ^P«>' ^6 . 
and23 -since most oSSSrSSS'^^^S^SSfo^Jd^ 

an expansion manipulation is not oroduc«L ri*^ h^JTI "-i V^* "?f?By loss accompanied by 

E!f ^L"«l?u*'r.if'*^"8h the diameter expansion roUer was arranged in of each nhase 
wth Ae gestalt of the above-mentioned implemcnution at the singlel~ " two o? rn^re tSn, 

^IJ^^ J 1 ^y^* cross secboa after a manipulatioa can be raised bv wiino tho 
f»Ml«ur«K)o m I ta» configiiwioii u uHcb the pall tuim u •""•SrSototlJd I,™. 
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S4rSE M^tefffi P-Be. Which . ^pension .^drC 
hand of cut of the abotc-mmtioncd diSS J^"''^ I'ke mveation according cla^ ™The ' 
mdmation to the orienution of a SbeS^o^aZT.^" " ^P'^ » ''^^^ ^ 
rolling of this plunger njc^, • * '°"8 spoo' cofrcsponding to advancerim^ 

in a long spoouSSTan expansion i^^f^^^,^ fo^^d.^S^lheTiSkection 
surface of a long spool e^Kd Sf£S^5i?J^tiS!" th^kteS^ ° 

[Translation done.J — — — 
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